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STATUS OF CLAIMS 




Claim 1 (currently amended): An electric power steering apparatus comprising: 

a torque sensor for detecting a steering torque applied to a steering wheel; 

a steering assist motor which is driven to rotate based on the steering torque detected 



by the torque sensor, 



a drive circuit for driving the motor to rotate; 



a judgment unit for sensing rotatio nal s peed of the motor and j udging whether ft 



rotational speed of the motor is within a predetermined range; and 

an instruction unit for supplying an instructing signal for field weakening control of 
the motor to the drive circuit, when it is judged that the rotational speed of the motor is within the 
predetermined range, 

wherein the motor is a bruahless motor comprising a rotor having a plurality of 
permanent magnets which are respectively fixed in a plurality of recesses provided in a rotor core. 

Claim 2 (currently amended) The electric power steering apparatus according to 
Claim 1 , wherein the rotor core is made of a plurality of electromagnetic thin steel plates which are 
laminated in an axial direction of a rotational axis se -in a manner that the recesses fit shapes of the 
permanent magnets. 

Claim 3 (Previously Presented): The electric power steering apparatus according to 

Claim 2, 
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wherein the brushless motor is set under field weakening control by controlling a 
phase of a motor current which is controlled with a PWM-controlled pulse signal, and 

the predetermined range is a rotational speed range where a root-mean square value 
of an alternating signal corresponding to the pulse signal is within a range of 50% through 100% of 
a maximum root-mean square value and where phase control is not performed. 

Claim 4 (original): The electric power steering apparatus according to Claim 3, 
further comprising: 

a detector for detecting a ratio of the root-mean square value to the maximum value; 
a judgment unit forjudging whether the detected ratio is within a range of 90% 

through 100%; and 

a switching unit for switching on/off phase control, 
wherein a phase of the motor current is controlled by controlling a phase of the pulse signal, when 
the detected ratio is within a range of 90% through 100%. 

Claim 5 (original): The electric power steering apparatus according to Claim 4, 
further comprising: 

a tabic which includes correlation between the steering torque and a target value of 
the motor current; and 

a calculator for calculating a difference between the detected steering torque and a preset threshold, 

wherein the pulse signal is PWM-controlled based on a target value obtained with the 
table, when the detected ratio is under 90%, and 
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the difference is calculated and a phase of the pulse signal is controlled so as to decrease the 
difference, when the detected ratio is within a range of 90% through 100%. 

Claim 6 (Previously Presented): The electric power steering apparatus according to 

Claim 1, 

wherein the bmshless motor is set under field weakening control by controlling a 
phase of a motor current which is controlled with a PWM-conlrollcd pulse signal, and 

the predetermined range is a rotational speed range where a root-mean square value 
of an alternating signal corresponding to the pulse signal is within a range of 90% through 100% of 
a maximum root-mean square value and where phase control is not performed. 



Claim 7 (Original): The electric power steering apparatus according to Claim 6, 
further comprising: 

a detector for detecting a ratio of the root-mean square value to the maximum value; 
a judgment unit forjudging whether the detected ratio is within a range of 90% 
through 100%; and 

a switching unit for switching on/ofTphase control, 

wherein a phase of the molor current is controlled by controlling a phase of the pulse 
signal, when the detected ratio is within a range of 90% through 100%. 

Claim 8 (Original): The electric power steering apparatus according to Claim 7, 
further comprising: 
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a table which includes correlation between the steering torque and a target value of 
the motor current; and 

a calculator for calculating a difference between the detected steering torque and a 
preset threshold, 

wherein the pulse signal is PWM-controlled based on a target value obtained with the 
table, when the detected ratio is under 90%, and 

the difference is calculated and a phase of the pulse signal is controlled so as to 
decrease the difference, when the detected ratio is within a range of 90% through 100%. 



by the torque sensor; 

a drive circuit for driving the motor to rotate; 

m e ans for a judgment unit scnsinn rotational speed ofthc moto ; ; and j udging whether 
a-rotational speed of the motor is within a predetermined range; and 

moans fo r an instructiim un it supplying an instructing signal for field weakening 
control ofthc motor to the drive circuit, when it is judged that the rotational speed of the motor is 
within the predetermined range, 

wherein the motor is a brushless motor comprising a rotor having a plurality of 
permanent magnets which are respectively fixed in a plurality of recesses provided in a rotor core. 
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a torque sensor for detecting a steering torque applied to a steering wheel; 



a steering assist motor which is driven to rotate based on the steering torque detected 
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Claim 1 0 (currently amended) The electric power steering apparatus according to 
Claim 9, wherein the rotor core is made of a plurality of electromagnetic thin steel plates which are 
laminated in an axial direction of a rotational axis se- in a manner t hat the recesses lit shapes of the 
permanent magnets. 

Claim 1 1 (original): The electric power steering apparatus according to Claim 10, 
wherein the brushless motor is set under field weakening control by controlling a 
phase of a motor current which is controlled with a PWM-controIled pulse signal, and 

the predetermined range is a rotational speed range where a root-mean square value 
of an alternating signal corresponding to the pulse signal is within a range of 90% through 100% of 
a maximum root-mean square value and where phase control is not performed. 

Claim 12 (Original): The electric power steering apparatus according to Claim 1 1, 
further comprising: 

means for detecting a ratio of the root-mean square value to the maximum value; 
means forjudging whether the detected ratio is within a range of 90% through 100%; 

and 

means for switching on/ofT phase control, 
wherein a phase of the motor current is controlled by controlling a phase of the pulse signal, when 
the detected ratio is within a range of 90% through 100%. 
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Claim 13 (Original): The electric power steering apparatus according to Claim 12, 
further comprising: 

a table which includes correlation between the steering torque and a target value of 
the motor current; and 

means for calculating a difference between the detected steering, torque and a preset 

threshold, 

wherein the pulse signal is PWM-controlled based on a target value obtained with the 
table, when the detected ratio is under 90%, and 

the difference is calculated and a phase of the pulse signal is controlled so as to 
decrease the difference, when the detected ratio is within a range of 90% through 100%. 



Claim 14 (Previously Presented): The electric power steering apparatus according to 

Claim 9, 

wherein the brushless motor is set under field weakening control by controlling a 
phase of a motor current which is controlled with a PWM-controlled pulse signal, and 

the predetermined range is a rotational speed range where a root-mean square value 
of an alternating signal corresponding lo the pulse signal is within a range of 90% through 100% of 
a maximum root-mean square value and where phase control is not performed. 

Claim 15 (Original): The electric power steering apparatus according to Claim 14, 
further comprising: 

means for detecting a ratio of the root-mean square value to the maximum value; 
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means forjudging whether the detected ratio is within a range of 90% through 100%; 



and 



means for switching on/off phase control, 

wherein a phase of the moior current is controlled by controlling a phase of the pulse 
signal, when the detected ratio is within a range of 90% through 100%. 



Claim 16 (Original): The electric power steering apparatus according to Claim 15, 
further comprising: 

a table which includes correlation between the steering torque and a target value of 
the motor current; and 

means for calculating a difference between the detected steering torque and a preset 

threshold, 

wherein the pulse signal is PWM-controlled based on a target value obtained with the 
table, when the detected ratio is under 90%, and 

the difference is calculated and a phase of the pulse signal is controlled so as to 
decrease the difference, when the detected ratio is within a range of 90% through 100%. 
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